4 





WHAT IS CLAIMED IS: 

1. A golf\club head comprising: 

three discrete segments including a heel being formed of a 
first dense metallic\material, a toe being formed of a second 
dense metallic materia^/ and a center segment being formed of a 
non-metallic material having a density; substantially less than 
the metallic materials comprising said heel or said toe, said 
heel, toe and center segment Nbeing joined together; and 

a strike face extending across one side of said heel, toe, 
and center segment, said non-meoallic material comprising said 
center segment being homogenous substantially entirely along at 
least one plane perpendicular to sa^d strike face. 

N2. The golf club head of claim 1 wherein the non-metallic 
material has a homogeneous composition. 

3 . \he golf club head^of claim 2 wherein the first and 
second metalric materials VeaOTi comprise at least two metals, and 
the first and second metfall/c radxerials each have a final alloy 
density of at leask 7 /gran*s/per cubic centimeter. 

4. The golf o^bynead of cl/aim 3 wherein the first and 
second metallic mayer^aJss/ each Wave a final alloy density of 7 to 
13 grams per cubic centime\er/ 

5. The golf club he^ra. \f claim 4 wherein the first and 
second metallic materials each nave a final alloy density of 9 to 
11 grams per cubic centimeter. \ 
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6. The golf club head of claim 5 wherein the first and 
second\metallic materials each have a final alloy density of 
approximately 10 grams per cubic centimeter, 

7. \^The golf club head of claim 3 wherein the first and 
second metallic materials each comprise a first metal dispersed 
in a matrix of a second metal, the first metal having a higher 
density than the second metal. 

8 . The goM club head of^claim 7 wherein the first metal 
has a density of least 10 jgrkms per cubic centimeter, and the 
second metal is seleated from the gr^up-^consisting of iron based 
alloys, nickel based alloy's , yand/^opper based alloys. 

9. The golf clubYhead^ Df claim l/ wherein the non-metallic 
material is an elastomer.)^ / / 

10. The golf ciud head/ of cla'im 9 wherein the elastomer 
is a thermoplastic elastomer yselec^ed from the group consisting 
of styrene co-polymers;, co-pply^sters , polyurethanes, polyamides, 
olefins and vulcanates. / \ 

11. The golf alub head of cPaim 10 wherein the elastomer 
is a polyurethane . \ \ 

12. The golf club head of claim 1 therein the club head is 
selected from the group consisting of iron^type club heads, 
wood-type club heads and putter-type club heads. 

^yy^ 13 ■ A club hea^ comprising: 

three discrete segmental including a heel bei^ig formed of a 
first dense metallic material ,\a toe being formed of a second 
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dense metallic^ material, and a center segment being formed of a 
non-metallic material having a density substantially less than 
the metallic materials comprising said heel or said toe, said 
heel, toe and centex segment being joined together; and 

a strike face expending across one side of said heel, toe, 
and center segment; 

said non-metallic material comprising said center segment 
being homogenous substantially entirely along at least one plane 
perpendicular to said strikeYface, 

wherein the first and secWd metallic materials each 
comprise at least two metals, aitel the first and second metallic 
materials each have a final alloy N^ensity of at least 7 grams per 
cubic centimeter. 

\4 . The golf club head of claim 13 wherein the first and 
second metallic materials e^cjh have a final alloy density of 7 to 
13 grams pe^s. cubic centimeter. 

15. The T^olf cluy head of^&laim 14 wherein the first and 
second metallic materials /eadh have la final alloy density of 9 to 
11 grams per cubic ce^ij^ter. / 

16. The golf al;abN^ead of ^laim 15 wherein the first and 
second metallic materials/ ea^h have a final alloy density of 
approximately 10 grams per cubi\centimeter . 

17. The golfl clubl head of cl^im 13 wherein the first and 
second metallic materials each compriska first metal dispersed 
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in a matrix of a second metal, the first metal having a higher 
density than the second metal. 

yL8. The golf club head of claim 17 wherein the first metal 
has a density of at least 10 grams per cubic centimeter, and the 

from the group consisting of iron based 
.oys, and copper based alloys, 
ilub head of claim 13 wherein the 
^elastomer . 

?ad of claim 19 wherein the elastomer 
selected from the group consisting 
■polyesters , polyurethanes , polyamides , 

olefins and 
21. 

is a polyurethi 

22. The golf club ftead of claim 13 wherein the club head is 
selected from the group consisting of iron- type club heads, 
wood-type club heads and putVer-type club heads. 

23. A method 6sf making a golf club head having a heel, a 
toe, and a center segment connecting the heel and the toe, the 
method comprising the st&ps of: 

forming the toe of the\golf clA^Mr^ad from metallic material 
in a first forming operation; 

forming the heel of the golX club head from metallic 
material in a second forming operation; 




lub head of claim 20 wherein the elastomer 
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placing the heel and the toe in a molding die on opposite 
sides of a die Ahamber, the die chamber being shaped to form the 
center segment of the club head; and 

forming the center segment of the club head by a plastic 
molding operation Which introduces polymeric material into the 
die chamber whereby\the center segment connects the heel and the 
toe in a unitary clubyhead structure. 

24. The method of claim 23 wherein the first and second 
forming operation are selected from the group consisting of cold 
isostatic pressing and pressureless sintering, room temperature 
die compaction and pressui^eless sintering, hot die compaction, 
injection molding, investment castlwa, an$l<machining . 

25. The method of claign 24 v^ierein: 

at least one connecting Wrface formation is formed on a 
surface of the heel or toe in \he first and second forming 
operat ions , and 

the toe and the heel are plkced in the molding die so that 
at least one connecting surface formation contacts the polymeric 
material when the polymeric materia^ is introduced into the die 
chamber. 

26. The method of claim 25 wherein: 

the toe is formed so that a projection is developed in a 
surface of the toe, 

the heel is formed so that a projection is developed in a 
surface of the heel, and 
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the toe and the heel are placed in the molding die so that 
both of the projections contact the polymeric material when the 
polymeric material rte introduced into the die chamber. 

27. The method of claim 25 wherein: 

the toe is formed ^o that a recessed area is developed in a 
surface of the toe, 

the heel is formed so\that a recessed area is developed in a 
surface of the heel # and 

the toe and the heel are\placed in the molding die so that 
both of the recessed areas contact the polymeric material when 
the polymeric material is introduced int</ the die chamber, 

28. The method of claim 24 rarthef comprising the step of: 
coating at least one surface oV tngytpe or h^l with a 

bonding agent, 

wherein the toe and the heel are\placed in the molding die 
so that at least one surface coated wittli the bonding agent 
contacts the polymeric material when the\polymeric material is 
introduced into the die chamber. 

29. The method of claim 23 wherein t^e non-metallic 
material is an elastomer. 

30. The method of claim 29 wherein thfe elastomer is a 
thermoplastic elastomer selected from the groupi consisting of 
styrene co-polymers, co-polyesters, polyurethane^, polyamides, 
olefins and vulcanates. 
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31. The^method of claim 30 wherein the elastomer is a 
polyurethane . . \ 

32. The meuhod of claim 24 wherein the plastic molding 
operation is selected from the group consisting of resin transfer 
molding, injection molding, reaction injection molding, and 
compression molding. \ 

33. The method or claim 24 wherein: 

the step of forming the toe of the golf club head comprises 
filling a first mold having the shape of the toe of the golf club 
head with a first powdered metallic material, compressing the 
first powdered metallic material in the tfiicst mold at a pressure 
sufficient to form a green compact of the if irst powdered metallic 
material, removing the green compact f]/om/|the first mold, and 
heating the green compact to anXelevateu t^m]D£j?a£ure sufficient 
to form a sintered toe; and \ 

the step of forming the heel V>f the golf club head comprises 
filling a second mold having the shaupe of the heel of the golf 
club head with a second powdered metallic material, compressing 
the second powdered metallic material Vn the second mold at a 
pressure sufficient to form a green compact of the second 
powdered metallic material, removing the\ green compact from the 
second mold, and heating the green compact to an elevated 
temperature sufficient to form a sintered Haeel . 

34. The method of claim 33 further comprising the steps 

of: 



inserting at least one metallic member into each of the 
green compacts before the green compacts are heated at an 
elevated temperature so that a projection is developed in a 
surface of the sintered toe and a projection is developed in a 
surface of the sintered heel, 

wherein the sintered toe and the sintered heel are placed in 
the molding die so that tooth of the projections contact the 
polymeric material when the polymeric material is introduced into 
the die chamber. \ 

35. The method of claim 33 wherein the first mold and the 
second mold are formed from elastomers . 

36. The method of clairm33 wherein the step of compressing 
the powdered metallic material Vn the molds /is performed by cold 
isostatic pressing and the step of heating/ tne greenx5ompacts is 
performed without the addition oA pressures^ 

37. The method of claim 33 wkerein the sintered heel and 
the sintered toe formed from the step of heating the green 
compacts to an elevated temperature are near net shape. 

38. The method of claim 33 wherein the powdered metallic 
materials each • comprise at least two menals, and the sintered toe 
and sintered heel each have a density of vit least 7 grams per 
cubic centimeter. \ 

39. The method of claim 38 wherein tne sintered toe and 
sintered heel each have a density of 7 to 13\grams per cubic 
centimeter . \ 



40. The m&tzhod of claim 33 wherein the first and the 
second powdered metallic materials each comprise a first metal 
dispersed in a second metal, the first metal having a higher 
density than the second metal. 

41. The method\of claim 40 wherein the first metal has a 
density of at least 1Q grams per cubic centimeter, and the second 
metal is selected fronAthe group consisting of iron based alloys, 
nickel based alloys, and copper based alloys. 

42. The method on claim 33 further comprising the steps 
of: \ 

. forming the second mold so that a bore is developed in the 
green compact after compressing; 

filling a third mold having the shaped a hosel of the golf 
club head with a third powdereo metallic/material ; ^ 

compressing the powdered metallic maueri^Tin the third mold 
at a pressure sufficient to formNa. green compact of the powdered 
metallic material; \ 

removing the green compact fromv the third mold; and 

inserting an end of the green compact formed in the third 
mold into the bore of the green compaca formed in the second mold 
whereby the sintered heel formed when tnfe green compacts are 
heated at an elevated temperature includes an integral hosel. 

43. The method of claim 24 wherein: \ 

the step of forming the toe of the golE club head comprises 
filling a first mold having the shape of theVtoe of the golf club 



head with a f irs'n powdered metallic material and applying 
pressure and heat \simultaneously to the first powdered metallic 
material to form a\ sintered toe; and 

the step of forming the heel of the golf club head comprises 
filling a second molaVhaving the shape of the heel of the golf 
club head with a seconfl powdered metallic material and applying 
pressure and heat simultaneously to the second powdered metallic 
material to form a sinteV-ed heel. 

44. The method of claim 43 wherein the sintered heel and 
the sintered toe are near Wt shape. 

45. The method of claim 43 wherein the powdered metallic 
materials each comprise at reast two metals, and the sintered toe 
and sintered heel each have a\ density ofj at least 1 / grams per 
cubic centimeter. \ I A 

46. The method of claim vl5 wherein the sintered toe and 
sintered heel each have a density of 7 to 13 grams per cubic 
centimeter. \ 

47. The method of claim 43\wherein the first and the 
second powdered metallic materials\each comprise a first metal 
dispersed in a second metal, the first metal having a higher 
density than the second metal. \ 

48. The method of claim 47 wherein the first metal has a 
density of at. least 10 grams per cubic Ycentimeter, and the second 
metal is selected from the group consisting of iron based alloys, 
nickel based alloys, and copper based alloys. 
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49. The mekhod of claim 24 wherein: 

the step of forming the toe of the golf club head comprises 
filling a first moud having the shape of the toe of the golf club 
head with a first liquid metallic material and allowing the first 
liquid metallic material to cool to form the toe; and 

the step of forming the heel of the golf club head comprises 
filling a second mold having the shape of the heel of the golf 
club head with a second liquid metallic material and allowing the 
second liquid metallic material to cool to form a heel. 

50. The method of claim 49 wherein: 

the liquid metallic materials are formed by melting a bar of 
metallic material, the bar bfeing formed powder metallurgy 
techniques . \ / i 

51. The method of claim ^ 4 whereaiya 

the step of forming the to)e of the goi£— eiXxo head comprises 
machining a solid piece of a metallic material to form the toe; 
and \ 

the step of forming the heel of the golf club head comprises 
machining a solid piece of a metallAc material to form a heel. 

52. The method of claim 24 wherein: 

the step of forming the toe of tnfe golf club head comprises 
injecting a fluid mixture including a polymeric material and a 
metallic material into a first die chamber shaped to form the 
toe ; and \ 



the step of forming the heel of the golf club head comprises 
injecting a fluid mixture including a polymeric material and a 
metallic material into \. seco^d/\die chamber shaped to form the 
heel; and x 

the first and second d^ chambers are cooled to thereby form 
the heel and toe. 
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